The current study investigated the validity of the revised (25-item) version of the Driving Anger Expression Inventory (DAX) on a novel sample of 385 drivers from Ukraine. The role of sex and gender-roles in relation to self-reported aggressive tendencies were also examined.
Introduction
Ukraine has one of the highest road fatality rates in Europe. Although the country has around 45.5 million inhabitants the number of people killed on the road in 2010 (6116 fatalities) dwarfs the number killed in the similarly populous Spain (2478), along with much more populated European countries, such as the UK (1905), Germany (3648), France (3992) and even Italy (4237).
(1) The fatality rate in Ukraine is 13.5/100,000 people, which compares very poorly to the European road safety leaders the UK (3.7/100,000), Sweden (3.0/100,000) and the Netherlands (3.9/100,000). (1) Motor vehicle crashes not only end, or irreversibly alter, many lives they also have a substantial social and financial cost. According to the Ukraine Ministry of Internal Affairs, the economy annually loses at least 3% of GDP because of motor vehicle collisions.
Although the crash statistics for Ukraine compare very unfavourably to those from other European countries and the cost to the Ukrainian economy is high, searches on "ScienceDirect" and "PsychInfo" did not find a single journal article that focused on road safety in Ukraine. Although this does not mean that no road-safety related research is being conducted in the country, it is interesting to note this absence.
A growing body of research suggests anger plays a substantial role in risky and aggressive driving and is thus a substantial contributor to motor vehicle collisions. (2) (3) (4) (5) (6) (7) (8) Previous research has also noted that angry drivers: take longer to respond to hazards, (9, 10) follow lead vehicles more closely, (11) have worse vehicle control, (12, 13) cross more yellow/red traffic lights and drive faster. (14) (15) (16) (17) It is therefore no surprise that some researchers have described driving anger as one of the most important predictors of aggressive and risky driving behaviour. (18) Several self-report studies confirm this by highlighting the relationships between anger tendencies, aggressive expressions and crash related conditions, including near misses (19) and crashes. (20) (21) (22) (23) (24) (25) The majority of research on the expression of driving anger has used the Driving Anger Expression Inventory (DAX). (26) The most frequently used version of the DAX contains 49-items and four factors, which are: Verbal Aggressive Expression (VAE) -verbally expressing anger (e.g. swearing at the other driver); Personal Physical Aggressive Expression (PPAE) (e.g. make hostile gestures); Use of the Vehicle to Express Anger (UoV) (e.g. drive a little faster); and Adaptive/Constructive Expression (A/C) -constructive behaviours that a driver can engage in (e.g. concentrate on their own driving). Finally an overall measure of aggressive expression (Total Aggressive Expression) can be calculated by summing the scores of VAE, PPAE and UoV. These four factors and Total Aggressive Expression have been found to have good internal reliability (α= 0.80-0.90). (26) The DAX has been used to study the expression of driving anger amongst drivers from: New Zealand, (23) France, (27) Malaysia, (28) Romania, (29) Serbia, (30) Spain, (31) Turkey, (32) the USA, (26) along with the UK and Republic of Ireland. (24) The vast majority of these studies have supported the four factor structure of the DAX, except for Herrero-Fernandez, (31) who included an additional four items from an extra subscale (displaced anger) and thus found a five factor solution. However, of greater concern were the findings of Sullman (23) and
Villeux and Delhomme, (27) neither of whom found support for the PPAE factor. This may be due to the extremely low level at which drivers from New Zealand and France reported personal physical aggressive expression.
While the DAX has been validated across a variety of countries and driving populations there has been some degree of variability regarding the relationships the DAX factors have with demographic and descriptive characteristics. Several researchers have found that females report more adaptive/constructive means of dealing with anger, (30, 32) while others have found no sex differences on this factor. (24, 27) Some research has found that males tend to engage more often in personal physical aggressive expression, (18, 32) while others have found no sex differences on this factor . (33, 34) Therefore, it is unclear whether this represents underlying differences in driving populations, sampling techniques or is an artefact of the differing factor structures used.
While not directly tested using the DAX, gender roles have also been found to predict aggression while driving. (35) These researchers suggest that it is not sex that influences the likelihood of aggression but the gender-role endorsed by the driver. The Bem Sex-Role Inventory (36) was designed to measure the gender attributes adopted by a person. For example, the extent to which "male" characteristics and "female" characteristics are endorsed by the individual. Traditionally aggression and assertiveness are perceived as masculine traits. (37) Therefore, it may not be that males are more aggressive drivers, but that drivers who adopt more masculine traits are more likely to exhibit aggression while driving. Ozkan and Lajunen (35) found that masculinity was related to risky and aggressive driving. They argue that gender role might be just as important as sex in predicting aggressive driving. The research therefore suggests that gender roles may create a social boundary of "appropriate behaviour" that has been relatively unexplored in the driving context. This may, at least in part, explain the inconsistency regarding the sex effect on aggressive driving. Therefore, one aim of the present study is to explore the effect of gender roles in the expression of driving anger in a sample of Ukrainian drivers.
As might be expected, age has consistently been found to be related to the expression of driving anger. For example, research has found a significant negative relationship between age and total aggressive expression (e.g., 24, 25, 30 ). Age has also been found to be negatively related to personal physical aggressive expression, use of a vehicle and verbal aggressive expression, while adaptive/constructive expression has been found to be positively related to age. (38) Verbal aggressive expression has also been found to be negatively related to age amongst Turkish taxi drivers and private vehicle drivers from the UK and Republic of Ireland (25, 33) .In fact, aside from Moore and Dahlen (39) all previous research has found some relationships between age and the DAX subscales. (24, 27, 31, 32) Although all of the previous studies using the DAX have investigated the effects of driver demographics on the expression of driving anger, less attention has been given to the relationships between DAX scores and personality variables. One potential reason for this is the size of the original DAX, which had 49-items, which resulted in a long questionnaire if one or more personality variables were also included. However, recent research has refined the DAX using a sample from the British Isles (the UK and Republic of Ireland) to produce a 25-item version of the scale. The present study aimed to validate the shortened version of the DAX using a novel sample of Ukrainian drivers. Discriminant validity was investigated by testing the relationships the DAX factors had with crashes and crash-related conditions. Convergent validity was investigated by measuring the relationships the DAX factors had with driving anger (Driving Anger Scale -DAS), general trait anger (Trait Anger Scale -TAS) and road rage behaviours. A further aim was to investigate the relationships the DAX factors have with the demographic and descriptive variables, such as age and sex.
Method

Participants
A total of 385 drivers from Ukraine (males = 63.6%) completed the online questionnaire.
Participants were recruited from the National Aviation University via email or responded to a forum for Ukrainian motorists. Participants had an average age of 33.74 years (SD = 9.41; range 18 to 76), had held a driving licence for 9.23 years (SD = 9.58, range 1 month to 46) and had an annual mileage of approximately 9,480 kilometres (SD = 7,824) ( Table 1) .
Materials
Aggressive expression of anger: The 25-item four-factor revised DAX was used to measure how drivers express their anger whilst driving. (24) The revised DAX is an abridged version of the original 49-item Driving Anger Expression Inventory, (26) correlations between total aggressive expression scores and self-reported acts of aggression. (24) Trait Driving Anger: The 14-item Driving Anger Scale (DAS) was used to measure traitdriving anger. (20) The DAS and the original form DAX have moderate correlations (26) and thus the DAS was used to investigate the convergent validity of the short version of the DAX.
Participants report the level of anger elicited by each of the 14 potentially anger inducing situations on a five-point scale (1 = not at all to 5 = very much). Scores for each item are summed to produce a final DAS score, with higher scores representing stronger tendencies to experience anger while driving. The DAS short-form has demonstrated good internal consistency (α= 0.80). (20) The validity of the DAS has also been shown through correlations with Spielberger's (40) Trait Anger Scale. (20, 41) General Trait Anger: The 10-item Trait Anger Scale (TAS) was used as a measure of general trait anger (40, 42) to further investigate the convergent validity of the DAX. The TAS has been found to be positively correlated with the aggressive forms of anger expression and to negatively correlate with the adaptive/constructive factor. Participants were presented with 10 statements and asked to indicate how applicable to them each was on a 4-point scale (1 = Almost never to 4 = Almost always). The TAS exhibits good reliability with Cronbach α ranging from 0.81 to 0.91. (40, 42) Crash related conditions: The questionnaire also included six items from the Driving Survey (26) . These measured how many times in the last three months drivers had: been fined or prosecuted for a driving offence (excluding parking tickets), lost concentration, lost control of their vehicle, experienced a near-miss, had a minor crash or a major crash. These were used as a measure of discriminant validity, as previous research has shown positive relationships between scores on the DAX and crash-related conditions. (25, 26, 28) Gender roles: The short version of the Bem Sex-Role Inventory (BSRI) (36) was used to assess masculinity and femininity. The short version contains 20 statements designed to be either masculine (10 items) or feminine (10 items) (i.e., I am assertive; I am sensitive). For each item, participants responded on a 7-point scale as to how true each statement is about them (1 = Never or almost never true; 7 = Almost always true). The BSRI short has good validity and reliability, with Cronbach α ranging from 0.75 to 0.90. (36) Despite the age of the scale, the BSRI is still widely used as a measure of gender-roles (e.g., see 43 ).
Demographics and general speed preferences: Participants were also asked to report their sex, age and preferred speed across five types of roadways (actual speed limit in brackets):
motorway (130 km/h); busy main street (50 km/h); residential zones (60 km/h); pedestrian zones (20 km/h); regional roads (100 km/h). Participants also provided information regarding their licence tenure and annual mileage.
Procedure
Firstly, the questionnaire was translated into Ukrainian by a professional translator and checked for consistency by one of the authors who is fluent in both languages. The questionnaire was then hosted by Qualtrics and a link to the online questionnaire was distributed via email to potential participants and posted on a forum for Ukrainian motorists.
The questionnaire did not ask whether the participants had received the invitation to participate via email or on the forum. In order to participate, drivers had to hold a valid licence to drive in Ukraine and had driven at least once in the last six months. Drivers were informed that the study was voluntary, that their responses were anonymous and they received no reward for participation. The study was approved by the University ethics committee.
Data handling
There were no missing data for the scale responses, but there were a few occasions where preferred speed responses were provided as a range rather than an absolute number. In these cases the mid-point in the range was taken as the response. The crash variables produced very few affirmative responses. For example, only three of the participants had been involved in a major crash in the past three months. Therefore, minor and major crashes were combined into one variable. Six data points were missing for the loss of concentration variable and this is reflected in the altered degrees of freedom.
Prior to analysis, the distribution of each variable was checked for normality. The BSRI, TAS, DAS_short and the four-factors from the 25-item DAX Adaptive / Constructive expression, verbal aggressive expression and use of the vehicle to express anger were within normal range (Skewness <1; Kurtosis <1). However, personal physical aggressive expression and total aggressive expression (TAE) were positively skewed and these variables were analysed using non-parametric tests. For comparisons between males and females, Cohen's d effect sizes were used. The traditional interpretation of <.10 small; <.30 medium and >.50 large (45) were used. Table 1 shows the driver demographics by sex as well as the mean responses regarding preferred driving speeds. As can be seen in Table 1 , males and females did not differ according to age and licence tenure. However, males reported a higher annual mileage than females and also preferred driving at faster speeds than females in residential areas, on the motorway and on regional roads.
Results
Descriptive Variables
[insert Table 1 about here] Table 2 shows the means and standard deviations of the DAX items. The most commonly reported items were from the Adaptive/Constructive factor, showing that drivers in Ukraine tend to incorporate strategies to resolve or reduce anger rather than react aggressively. For example, the most commonly reported behaviours were paying attention to others' driving to avoid accidents, choosing not to reciprocate aggressive behaviours or to "stoop to their level", paying attention to being a safer driver and thinking of positive behaviours to cope with the situation. The three least commonly reported responses were from the personal physical aggressive expression factor. These were: trying to get out of the car to tell the other driver off or engage in a physical fight, and bumping the other driver's vehicle with their own. The low scores on the personal physical aggressive expression factor explain why this factor was positively skewed.
Driving Anger Expression in Ukraine
[insert Table 2 about here]
Overall, drivers reported relatively low aggressive responses to anger, scoring an average of 1.64 (SD = .49) out of a possible 4. Adaptive/constructive expressions were the most commonly reported, followed by verbal aggressive expression and then use of the vehicle to express anger. Personal physical aggressive expression was the least commonly reported. The order of the factors, by subscale mean, was the same as previous research using the 49-item version of the DAX (25, 27, 28) and also the research that developed the 25-item DAX. (24) However, while drivers in Ukraine reported similar resolution tendencies for anger provoking situations, in that adaptive/constructive responses were more likely and personal physical expressions of aggression were the least likely, their scores on the factors were higher than those from drivers in the British Isles. Table 3 shows the comparison in factor means between drivers in Ukraine and drivers from the British Isles. Drivers in Ukraine reported higher levels of both the adaptive methods of dealing with anger and the more aggressive forms of anger expression, like using the vehicle to express anger and personal physical aggressive expression. Therefore, although the tendency to resolve the situation with less aggressive actions was similar across the two groups, drivers in Ukraine reported higher levels of most of the aggressive expressions of anger.
[insert Table 3 about here]
Factor structure of the DAX_revised
The factor structure of the 25-item DAX was tested through Confirmatory Factor Analysis (CFA) using EQS for windows (version 6.1). As the output showed that Mardia's normalised estimate was greater than 5.00, suggesting non-normally distributed data, the robust method of maximum likelihood (ML) was utilised.
The goodness-of-fit indices applied to confirm factor fit were the Santorra-Bentler Scales Chi- adjusted CFI of 0.90 or greater (see 45, 46 ) and an RMSEA no higher than 0.08. (47) The 90% confidence interval (CI) surrounding the RMSEA was also examined. error-pairs to be covaried. As can be seen in Figure 1 , it made conceptual sense to co-vary each of these error-pairs. Eight of these were from the adaptive/constructive factor, two from the personal physical factor and one from the verbal aggressive expression factor. Two of these sets of error pairs were also co-varied in the British Isles sample. [insert Figure 1 about here]
Overall the model had acceptable internal consistency (Rho = .72) and within method convergent validity was also demonstrated by statistically significant regression coefficients and 92% of the loadings being > 0.40. Figure 1 and Table 2 show the composite reliability ( Figure 1 ) and Cronbach's alpha (Table 2 ) scores for the four factors. As can be seen in both, adaptive/constructive behaviours, personal physical aggressive expression and verbal aggressive forms of anger expression demonstrated good consistency, with both Cronbach's alpha and composite reliability scores being > .70. However, the Cronbach's alpha and composite reliability for use of the vehicle to express anger was lower than ideal (α & ω =
.62), although Bagozzi and Yi (48) suggest that acceptable composite reliability values for a CFA are those over 0.60, indicating this is still acceptable. Table 4 shows that the DAX factors shared moderate correlations (rs -.33 -.50), indicating that they were related but separate constructs. As was found in Stephens and Sullman, (24) verbal aggressive expression scores were strongly related to the total aggressive expression score, suggesting that a large proportion of the variance in the total aggressive expression score is from this factor. The measure of driving anger, DAS_short was moderately related to trait anger scores, again showing that they were related but separate constructs. Scores for both of these were moderately, positively related to verbal aggressive expression and use of the vehicle to express anger, but negatively related to Adaptive/Constructive means of dealing with anger. Sex was unrelated to anger propensity scores as well as anger expression scores.
Intercorrelations among variables
[insert Table 4 about here]
DAX by sex and gender roles
To understand the contribution of gender role on aggressive forms of anger expression, multiple regression analyses were conducted on the parametric variables for adaptive/constructive expression, verbal aggressive expression and use of vehicle to express anger.
Stepwise regression analyses were conducted with age and gender added at Step 1, trait anger and trait driving anger added at Step 2 and scores for masculine and feminine gender roles added at Step 3 (see Table 5 ). The results showed that trait anger and driving trait anger reliably predicted higher levels of aggressive forms of anger expression and lower tendencies for these predicted more adaptive constructive forms of managing driving anger. Sex was not found to be a significant predictor of any of the DAX subscales. However, more endorsement of feminine traits predicted higher levels of adaptive/constructive methods of managing anger, but lower levels of personal physical aggressive expression, verbal aggressive expression and total aggressive expression.
The endorsement of feminine traits made the largest contribution to the prediction of the adaptive/constructive form of anger expression. Feminine gender roles, trait anger and trait driving anger accounted for 54% of the variance in adaptive/constructive scores. Feminine role endorsement contributed 22% of the variance explained. The contribution was notably less for verbal expressions of anger (1% of the variance explained), only 6% for use of a vehicle to express anger and 2% for personal physical expressions of anger. These findings suggest that the endorsement of feminine traits, rather than sex, is a protective factor against aggressive forms of driving anger expression.
[insert Table 5 about here]
DAX by crashes
Mann Whitney U tests were conducted to compare scores on Adaptive / Constructive means of dealing with anger, verbal aggressive expression, use of vehicle to express anger and total aggressive expression between drivers who, during the last three months, had or had not: 
Discussion
The present research validated a refined, shorter version of the Driving Anger Expression Inventory (DAX). Confirmatory Factor Analysis supported the original factor structure of the 25-item version of the DAX. (24) However, some modifications were required to achieve satisfactory fit, including the omission of one item. These four factors were also the same as the original DAX (26) and that found by other research using the 49-item version. (25, 28) Furthermore, the Personal Physical Aggressive Expression factor was the weakest of the four, which is in keeping with the two studies which did not find support for this factor. (23, 27) This may be related to age, as the randomly selected national sample included in Sullman's (23) research had a much higher average age (M = 49 years old), than all other studies which supported this factor, such as Stephens and Sullman (M = 38), (24) Sullman et al. (M = 26), (28) Herrero-Fernandes (mdn = 22) (31) and Deffenbacher et al. (mdn = 19) . (26) The only study which appears to disagree with this hypothesis is the French research, which had a mean age of 22 years old. (27) However, it is likely that other unmeasured variables might be responsible, such as socio-economic status or a combination of measured and unmeasured variables.
Compared with research from the British Isles, (24) the subscales means reported by the expression. In support of those explanations, the trait driving anger scores from the Ukrainian drivers were also reliably higher than those from the British Isles, suggesting that drivers in the Ukraine may be angrier. Nevertheless, as found amongst drivers in Malaysia, (28) New Zealand , (23) France, (27) USA (26) and Turkey (25) the most common method of dealing with anger while driving for Ukrainian drivers was through adaptive/constructive measures and a medium effect size was observed for this difference. Individually the most frequently reported of these behaviours was to pay closer attention to other's driving to avoid crashes.
The present study also tested the convergent and discriminant validity of the shortened DAX.
Convergent validity was supported due to the relationships the resultant factors had with general trait anger and trait driving anger, which is in-line with previous research (e.g., 18, 23, 27 ). Discriminant validity was also supported by the relationships the factors had with the crash-related conditions. For example, all three forms of aggressive anger expression (and total aggressive expression) were higher for drivers who had recently received a traffic ticket.
However, only small effect sizes were observed for these comparisons. Verbal Aggressive Expression was also related to loss of concentration and near misses, which supports the findings of previous research (e.g., 24, 25 ). However, unlike Sullman (23) there were no relationships found between the DAX factors and crashes. This is due to the small number of crashes reported in the present study (n = 28). Although the Driving Survey uses a period of three months, given the rarity of crashes it would be more appropriate to measure crashes over a longer time period in future research.
The present study found sex was not significantly related to the expression of driving anger.
This finding supports several previous studies (e.g., 24, 33 ), but also contrasts with several studies which reported higher aggressive expression amongst males (e.g., 18, 26, 32 )and higher adaptive/constructive expression among females (e.g., 30, 32 ). Although Stephens and Sullman (24) put these inconsistent findings down to differences in driving populations, sampling techniques or the slightly different factor structures used, it may actually be due to the fact that these studies measured sex rather than gender role.
In the present study, it was gender role, rather than sex, which was related to the expression of driving anger. Those reporting higher levels of femininity reported less aggressive expression of driving anger. Surprisingly, drivers endorsing masculine gender roles were no more likely to report aggressive responses to anger. This contradicts previous findings which have linked masculinity with more aggressive driving. (49) However, Mast et al. (49) only included male drivers and did not measure masculine or feminine traits. It may be that in a mixed sample of drivers the effect of masculinity is reduced. Further, the link between gender roles and aggression might be linked to perceived social roles, which are less clear in the driving context. In support of the present findings, these researchers suggest that sex does not influence the likelihood of aggression, but it is the gender role adopted by the driver that is important. This is a unique finding and supports previous research hypotheses that gender roles create a social boundary that determines which behaviours are "appropriate" for that individual.
The intercorrelations between the DAX factors were all moderate, demonstrating similar patterns to those from other countries using the longer scale. (18, 24, 26, 31) The moderate nature of these relationships indicates that these factors are related but measure separate components of anger expression, as found in previous research (e.g., 24, 31 ).Also in line with previous research, age was positively correlated with Verbal Aggressive Expression, (25) but in contrast to previous research, age was not significantly related to Use of a Vehicle to express anger or Total Aggressive Expression. (25, 29, 30) Also surprisingly age was not related to trait driving anger and had a low, but significant, correlation with general trait anger. These are unusual findings for age, which normally demonstrates consistent findings across studies and countries. Perhaps the inconsistent finding here is due to cultural differences or the slightly smaller sample size in the present study.
Limitations
As this study relied on self-reported data, it is possible that social desirability bias may have influenced the results. It is also likely that self-selection bias may have influenced the findings of this research. It is difficult to estimate the degree to which both forms of bias may have affected the results in a country which differs considerably, both politically and historically, from the Western countries in which most research has been conducted. Research from
Western countries suggests that if the participants' names were not recorded and they were assured of total confidentiality and anonymity, the impact of social desirability bias is not likely to be significant (e.g., 50, 51 ), but Ukraine is not a Western country. Furthermore, as
Ukraine is classified as a "middle income" country with an underdeveloped infrastructure (52) it is likely that a substantial proportion of the population did not have internet access and were thus unable to take part in the survey. Unfortunately the present study did not have the resources to fund an alternative method of data collection. Given the above, it is possible that this group of Ukrainian drivers are not representative of Ukrainian drivers in general. Another potential limitation of this study was the low number of female participants and the uneven proportions in the four BSRI groups. Therefore, future research amongst Ukrainian drivers should collect data in a more inclusive manner, including drivers without internet access as well as a higher proportion of females.
Summary and Practical implications
The 25-item DAX was found to have good internal reliability, as well as good discriminant and convergent validity. Furthermore, the integrity of the structure proposed by Deffenbacher et al. (26) was retained in the shorter version of the DAX, resulting in four-factors related to anger expression (Adaptive/Constructive, Verbal Aggressive, Use of the Vehicle and Personal
Physical Aggressive Expression). The shortened version of the DAX takes less time to complete, is easier to use in conjunction with other scales and will not require such a large sample size to undertake the appropriate analyses. Therefore, future research should explore the modified version of the scale in a more representative sample of Ukrainian drivers.
This study supports previous research that has shown positive relationships between the aggressive forms of anger expression and crash-related conditions, such as traffic tickets and near misses. Further, the present study has demonstrated relationships between self-reported aggressive tendencies and gender-roles. This found that femininity was related to less aggressive expression of anger. Finally, these findings were made in Ukraine, a country with an extremely high road fatality rate which is in need of further attention from road safety experts.
In summary, the present study supported the original four factors of the DAX using the revised 25-item scale in a novel sample of Ukrainian drivers. This research also supported the convergent and discriminant validity of the scale and found gender roles to be more important than biological sex in the terms of the expression of driving anger. 
